The construction of simultaneous (structural) equations for simulation and predicting the interrelations of the increase (loss) in population size and variations in some characteristics of the medium of vital activity is examined in the present work. The developed procedure makes it possible to carry out prognostication taking into account interdependent factors.
Introduction
A method with an established correlation and regression relationships between population change in a region and levels of harmful emissions had been proposed in [1] [2] [3] . The method is based on the linear multiple regression models. However, such isolated regression equations, where the explanatory factors vary independently of each other, are not enough to describe and explain the mechanism of functioning of such complex systems as the objects of research on the project «Man and development biosphere-compatible urbanized areas». Indeed, a change in one variable is usually associated with a change of some others. Therefore, the structure of relations between variables of the problem proves to be necessary in order to describe the system behaviour [4] . That is, a set of related regression models in which the same variables in different equations may simultaneously play the role of the result and the explanatory variables is needed. The overall aim of the present work is simulation of the relationship between population size and characteristics of environment. We represent a structural form of the model considered as a system of equations ,   ,   3  32  1  31  1  31  3  3   4  24  2  22  1  21  1  21  2  2   3  13  1  11  3  13  2  12  1 (1) where we introduce the following endogenous variables: Y 1increase (decrease) of the population size, Y 2a change of harmful ejections into atmosphere, Y 3a change in volume of contaminated water (all the changes are the ones per year) and endogenous variables X 1population size, X 2harmful ejections into atmosphere, X 3 -volume of contaminated water,
)to be evaluated parameters of the model. Urban areas in Oryol region were adopted as an object of investigation because we have the adequate statistical data on this region [1] [2] [3] .
Results
Since the equations of the form (1) can not be considered separately, the traditional method of least squares (OLS) for estimation the coefficients a ij , b ij and с i is inapplicable. Therefore, to find the values of structural coefficients of the structural model, the system (1) is converted into some reduced form. As a result, a system of linear functions depending on the endogenous variables Yi is obtained.
Assuming that x and y are expressed in terms of deviations from average levels ( Table 1) : 4  34  3  33  2  32  1  31  3   4  24  3  23  2  22  1  21  2   4  14  3  13  2  12  1 (2) are evaluated by the normal OLS. In order to determine whether the coefficients of the original structural model (1) can be represented via the coefficients of the reduced form (2), it is necessary to identify the model (1) [5] . We can prove that all the necessary and sufficient conditions for identification of system (1) are satisfied with the first and second equations and these equations are exactly identifiable while the third equation is super identifiable. Further, in order to establish a connection between the coefficients of (1) and (2), we use the indirect (IOLS) and the two-step least squares (TOLS) methods. Coefficients ij  in each equation of system (2) are evaluated from the matrix equation
where (1) -2009 (17)). 
In order to construct the forecasts for Y i ( (Figure 1 ). Predicted values of variables Y1, Y2, Y3 for a second degree polynomial, a polynomial of fifth degree and semi-logarithmic approximating trends were equal to Y Substituting these values into the structural model, we obtain proper projections for the given model:
-0.76. Table 2 shows the results of comparative analysis for factor x 1 +y 1the population size at the projected time period (2010) obtained in different ways. 
Conclusion
The comparison of the regression modeling results with the real data for the forecasted period demonstrates an effectiveness of the proposed method including both human and environmental factors. Forecasted values are determined by adjusting to predicted values of other efficient parameters. This ensures the reliability for forecasted state of the biosphere-compatible system and explains its functioning. Thus, the proposed approach appears to be improved in comparison with [1] [2] [3] techniques. This approach allows working out the true impact of the interdependent environmental factors of human activity on the variation of the effective variable-population size. It is also pertinent to note that the obtained solution addresses the particular problem of interactions between population and environmental characteristics. We do not take account the age composition and income distribution depending on the sites needs. At the same time, an obtained system of structural equations is valid for an arbitrary number of variables and allows considering these and other factors.
